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57 ABSTRACT 
Transmissions adapted in particular for small and rela 
tively inexpensive applications and particularly for a 
safe forward and reverse multiple-speed drive for 
snowmobiles, all terrain vehicles, passenger vehicles, 
trucks and the like. A transmission including a single 
planetary gear set with the output shaft directly se 
cured to the ring gear and having one of the sun gear 
and the planet carrier selectively driven by an input 
shaft and a braking unit arranged to gradually brake 
the planet carrier, or the sun gear, for reverse drive or 
forward drive respectively. An axially displaceable 
control member selectively locks either of the sun 
gear and the planet carrier to the braking unit for 
braking action thereby. The braking unit consists of a 
gear pump having a stator secured to the transmission 
casing and a rotor which is gradually braked by the 
centrifugal action on a valve controlling the outflow of 
the gear pump. 

6 Claims, 2 Drawing Figures 
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MULTIPLE-SPEED, TRANSMISSION WITH 
REVERSE DRIVE 

This invention relates to a multiple-speed transmis 
sion with reverse drive. 

It is a general object of the invention to provide a 
multiple-speed transmission which is adapted for small 
size construction and relatively inexpensive applica 
tions and, more particularly, to constitute a safe for 
ward and reverse multiple-speed drive for a snowmo 
bile, all terrain vehicles and the like. 

It is another object of the invention to provide a mul 
tiple-speed transmission which produces a substantially 
frictionless gradual clutching between an input shaft 
and an output shaft. 

It is another general object of the invention to pro 
vide a multiple-speed transmission which smoothly 
switches from forward to reverse and vice versa. 

It is a more specific object of the invention to provide 
a multiple-speed transmission with reverse drive in 
cluding a single planetary gear set having a sun gear 
and a planet carrier, a simple control member to select 
forward or reverse drive and a braking means to gradu 
ally and selectively brake either of the sun gear and the 
planet carrier, whereby to gradually vary the speed of 
an output shaft. 

It is another object of the invention to provide a mul 
tiple-speed transmission including a centrifugally con 
trolled braking means to effect automatic and gradual 
speed variation of an output shaft. 

It is still another object of the invention to provide a 
multiple-speed transmission with reverse drive includ 
ing a braking unit arranged to effect gradual speed vari 
ation and connected to control the selection of either 
forward or reverse drive. 
The invention will now be described in detail with 

reference to specific embodiments of the invention 
which are illustrated, by way of example only, in the ac 
companying drawings, in which: 

FIG. 1 is a longitudinal section of a multiple-speed 
transmission according to the invention; and 
FIG. 2 is a cross-sectional view as seen in the direc 

tion of the arrows along line 2-2 in FIG. 1. 
The multiple-speed transmission according to the in 

vention generally includes a casing 1, of any appropri 
ate construction, to form a liquid-tight enclosure to 
contain oil into which the moving parts are at least 
partly immersed. 
An input shaft portion 2 and an output shaft portion 

3 are mounted by bearings 4 in end-to-end aligned rela 
tionship through opposite end portions of the casing 1. 
A planetary gear set is arranged inside the casing 1 in 
coaxial and cooperative association with the input and 
output shaft portions 2 and 3. The planetary gear set 
includes, a sun gear 5, a planet carrier 6 and planet 
gears 7. The output shaft portion 3 is provided with an 
internally toothed ring gear portion 8 arranged in 
meshing engagement with the planet gears 7 to be 
driven by the latter. The input shaft portion 2 includes 
a hollow input shaft portion 9 around which are rotat 
ably and coaxially mounted the sun gear 5 and the 
planet carrier 6. 
A control member or rod 10 is movably mounted in 

side the hollow input shaft portion 9 for axial displace 
ment relative thereto. 
A locking device is carried by the input shaft portion 

2 and an actuating member or element is fixed to the 
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2 
axially displaceable control member or rod 10 for dis 
placement therewith, for selective locking of either of 
the sun gear 5 and the planet carrier 6 to the hollow 
input shaft portion 9 or to a rotatable braking member 
16. 
Referring now particularly to FIG. 1, it will be seen 

that the selection of either forward or reverse drive is 
obtained by four sets of locking balls respectively iden 
tified by reference numerals 11, 12, 13 and 14 ar 
ranged, as will be explained hereinafter, to constitute 
the above locking device. 
Bores 15 are provided through the hollow input shaft 

portion 9 to form a ball carrier for the locking balls 11 
and 12. Similarly, rotatable braking member 16 is pro 
vided with bores 17 therethrough to form a ball carrier 
for the locking balls 13 and 14. The sun gear 5 is pro 
vided with two sets of cavities 18 arranged to be in ra 
dial registry with the sets of locking balls 12 and 13 re 
spectively. The planet carrier 6 including the auxiliary 
part 19 thereof is also provided with two sets of cavities 
20 arranged to be in radial registry with the sets of lock 
ing balls 11 and 14 respectively. 
To selectively actuate the locking balls 11 and 12, 

there is provided a radially camming portion, or en 
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largement 21, along the control member or rod 10. To 
selectively actuate the locking balls 13 and 14, there is 
provided a radially camming member, or sleeve 22, 
mounted on ball bearings 23 to allow rotation of the 
base 24 thereof with the hollow input shaft portion 9. 
Guide slots 25 extend longitudinally through the hollow 
input shaft portion 9 to allow axial displacement 
therein of the base 24 and the camming surface mem 
ber or sleeve 22. 
The rotatable braking member 16 is fixed to the 

toothed rotor or driving gear 26 of a gear pump 27 of 
a well known construction, including a driven gear 28 
and a crescent 29. Meshing gears 26 and 28 are freely 
rotatable on input shaft 2. Crescent 29 is part of pump 
body 27' secured to housing 1 by bolts 27'. The inlet 
of the gear pump 27 is connected by an oil line 30 and 
an oil filter 31 to an oil supply 32. The outlet of the gear 
pump 27 is constantly connected, via a passage 33' 
pump in body 27, a channel 33 and a circular groove 
33' in the input shaft portion 2, to a governor valve 32 
mounted on the latter for rotation therewith. The valve 
34 includes a closing ball 35, a spring 36 biasing the 
closing ball 35 away from its seat and towards the input 
shaft portion 2, and an adjustment screw 37. The valve 
34 is designed, whereby increasing centrifugal action 
produced by rotation of the input shaft portion 2 on the 
closing ball 35 gradually closes and interrupts the oil 
flow through the gear pump 27 and hence gradually 
brakes an interrupts the rotation of the rotor or driving 
gear 26 and the braking member 16. 
Assuming that the displaceable forward-reverse con 

trol member 10 is in the right-hand position, as shown 
in FIG. 1, for reverse drive, input shaft 2 is locked to 
sun gear 5 and gear pump rotor 26 is locked to planet 
carrier 6. 
Supposing output shaft 3 is at rest and input shaft 2 

rotates at low speed with governor valve 34 open, 
planet carrier 6 rotates at half the speed of input shaft 
2 and in the same direction; pump rotor 26, which is 
locked to planet carrier 6, pumps oil which is freely re 
turned to oil supply 32. 
With increase of input shaft speed, valve 34 gradually 

closes under centrifugal force decreasing rotational 
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speed of planet carrier 6, thereby initiating and increas 
ing rotation of ring gear 8 and output shaft 3 until the 
latter attains a maximum speed ratio when valve 34 is 
fully closed and planet carrier 6 is stationary. Planet 
gears 7, which rotate about stationary axes, produce 
reverse drive of ring gear 8 and output shaft 3. A neu 
tral position is obtained by shifting control rod 10 to an 
intermediate position wherein balls 11, 12, 13, 14 clear 
cavities 20 and 18. 
When the displaceable control member or rod 10 is 

moved towards the left into position to cause the cam 
ming elements 21 and 22 to push the balls 11 and 13 
into their associated cavities 18 and 20, the planet car 
rier 6 is then driven by the rotation of the input shaft 
portion 2 and the sun gear 5 is gradually braked to a 
standstill by progressive closing of governor valve 34, 
resulting in forward drive of the output shaft portion 3. 

It must be appreciated that in forward as well as in 
reverse drive conditions, the transmission ratio to the 
output shaft portion 3 is continuously variable within 
the predesigned range by gradual braking of one of the 
sun gear 5 and the planet carrier 6, as the case may be. 
A manual braking unit 38 is provided to engage a 

flange 39 of the interiorly toothed ring gear 8 to brake 
the latter and the output shaft 3 when the vehicle is at 
rest. 

Friction bearings 40 are provided in various places of 
the trasn mission, as is well known in the art, to allow 
relatively smooth and silent running. 
Passage 33' of pump body 27' can be provided with 

a flow reducing valve manually operable from the exte 
rior of casing 1 to temporarily stop the pump outflow 
and thus clutch the input and output shaft portions 2 
and 3, whereby the vehicle can be pushed to start the 
engine when the latter would not start in normal man 
ner. Also, the design of governor valve can be modified 
so that the oil flow towards the valve member 35 will 
flow radially inwardly so that valve member 35 will 
close against the oil pressure, as well as against spring 
36. Obviously, the governor valve is designed to be dy 
namically balanced, as it rotates with shaft 2. 
We claim: 
1. A multiple-speed transmission with reverse drive 

comprising an input shaft means, an output shaft 
means, a planetary gear set for interconnecting said 
input shaft means and said output shaft means and in 
cluding a ring gear secured to said output shaft means, 
a freely rotatable sun gear, a freely rotatable plant car 
rier and planet gear means freely rotatable on said 
planet carrier and intermeshing with said sun gear and 
said ring gear, a freely rotatable braking member ar 
ranged about said input shaft means and output shaft 
means, centrifugally-operated braking means respon 
sive to the rotational speed of said input shaft means to 
gradually immobilize said braking member with in 
crease of rotational speed of said input shaft means, 
and a manually-controlled locking means to interlock 
said sun gear to said input shaft means and said planet 
carrier to said brake member in a first position of said 
locking means and to interlock said planet carrier to 
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4. 
said input shaft means and said sun gear to said brake 
member in a second position of said locking means. 

2. A multiple-speed transmission with reverse drive 
as claimed in claim 1, wherein said input shaft means 
include a hollow shaft portion and said locking means 
include an elongated manually-movable member to 
cated within and axially movable relative to said hollow 
portion of said input shaft means, said movable mem 
ber carrying a pair of camming means, two sets of lock 
ing balls operatively associated with each of said cam 
ming means, said input shaft portion defining a first ball 
carrier for carrying and rotating a first pair of sets of 
locking balls, said braking member defining a second 
ball carrier for carrying and rotating a second pair of 
sets of locking balls, said sun gear and plant carrier 
being each provided with two sets of cavities for re 
spectively receiving a set of locking balls of said first 
and second pair of sets, said camming means each ar 
ranged to alternatively cause locking engagement and 
release of the locking balls of the two pairs of sets asso 
ciated there with with the sun gear and plant carrier re 
spectively. 

3. A multiple-speed transmission as claimed in claim 
1, wherein said braking means include a rotary pump 
having a stator housing which is fixedly mounted and 
a rotor rotatably mounted into said stator housing, said 
braking member being secured to said rotor for rota 
tion therewith, and outlet fluid line connected to said 
pump and a centrifugally-operated governor valve se 
cured to said input shaft means for bodily rotation 
there with and connected to the outlet fluid line of said 
rotary pump to gradually reduce and interrupt the fluid 
flow through said pump and, therefore, the rotational 
speed of said motor with progressively increasing rota 
tional speed of said input shaft means. 

4. A multiplespeed transmission as defined in claim 
3, wherein said rotary pump is a gear pump surround 
ing said input shaft means with said rotor being inter 
meshing outer and inner annular gears freely rotatable 
around and with said inner gear coaxial with said input 
shaft means, said outer annular gear eccentric with re 
spect to inner annular gear, and a crescent member se 
cured to said stator housing and extending between 
said inner and outer gears. 

5. A multiple-speed transmission as claimed in claim 
4, wherein said stator housing includes a fluid outlet 
passage and said input shaft means include a fluid out 
let passage in permanent communication with the fluid 
outlet passage of said stator housing and in permanent 
communication with the intake of said governor valve, 
said governor valve having a valve member and a valve 
seat, said valve member moving under centrifugal force 
towards said seat to close the outlet of said valve and 
an adjustable spring urging said valve member into 
valve opening position. 

6. A multiple-speed transmission as claimed in claim 
5, wherein the intake of said valve directs the fluid flow 
radially inwardly against said valve member. 
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